Pulmonary delivery of a GLP-1 receptor agonist, BMS-686117.
Alternate delivery route of therapeutic peptides is an attractive non-invasive option to patients who must chronically self-administer their medication through injections. In recent years, much attention has centered on pulmonary peptide delivery of peptide drugs such as insulin and GLP-1 mimetic peptides in the treatment of type II diabetes. In this study, we assessed the feasibility of delivering BMS-686117, an 11-mer GLP-1 receptor peptide agonist, to the lung in rats via intratracheal administration. The pharmacokinetic profiles of three spray-dried, prototype inhaled powder formulations, 80/20 BMS-686117/trehalose (I), 100% BMS-686117 (II), and 20/80 BMS-686117/mannitol (III), as well as a lyophilized BMS-686117 powder, were compared with intravenously and subcutaneously administered peptide. The spray-dried formulations were mostly spherical particles with narrow particle size distribution between 2 to 10 microm, which are better suited for inhalation delivery than the lyophilized, irregular shape powder with a wide particle size distribution between 2 to 100 microm. Prototype III exhibited the best physical characteristics and in vivo performance, with bioavailability of 45% relative to subcutaneous administration. The T(max) for lung delivered peptide formulations were almost twice as fast as subcutaneous injection, suggesting potential for rapid absorption and onset of action. This study demonstrated that pulmonary delivery is a promising, non-invasive route for the administration of BMS-686117.